Stromal interaction molecules as important therapeutic targets in diseases with dysregulated calcium flux.
Calcium ions have important roles in cellular processes including intracellular signaling, protein folding, enzyme activation and initiation of programmed cell death. Cells maintain low levels of calcium in their cytosol in order to regulate these processes. When activation of calcium-dependent processes is needed, cells can release calcium stored in the endoplasmic reticulum (ER) into the cytosol to initiate the processes. This can also initiate activation of plasma membrane channels that allow entry of additional calcium from the extracellular milieu. The change in calcium levels is referred to as calcium flux. A key protein involved in initiation of calcium flux is Stromal Interaction Molecule 1 (STIM1), which has recently been identified as a sensor of ER calcium levels. STIM1 is an ER transmembrane protein that is activated by a drop in ER calcium levels. Upon activation, STIM1 interacts with a plasma membrane protein, ORAI1, to activate ORAI-containing calcium-selective plasma membrane channels. Dysregulation of calcium flux has been reported in cancers, autoimmune diseases and other diseases. STIM1 is a promising target in drug discovery due to its key role early in calcium flux. Here we review the involvement and importance of STIM1 in diseases and why STIM1 is a viable target for drug discovery. This article is part of a Special Issue entitled: Calcium signaling in health and disease. Guest Editors: Geert Bultynck, Jacques Haiech, Claus W. Heizmann, Joachim Krebs, and Marc Moreau.